Backgrounds/Aims: Gallbladder carcinoma is usually associated with an unfavorable prognosis, and the clinical outcome has not improved much. This study was conducted to evaluate outcomes with gallbladder carcinoma according to the type of surgery performed, and the prognostic factors for survival. Methods: One hundred and six patients with gallbladder carcinoma, who underwent surgery for the purpose of curative resection between January 1999 and June 2012 were reviewed retrospectively. Results: Out of 106 patients, curative resection was achieved in 75 (70.8%). The cumulative 1-, 2-and 5-year survival rates of the gallbladder carcinoma patients were 93.4%, 80.9% and 63.0%, respectively. Radical resections, including extended cholecystectomy, were more beneficial for long term survival of patients. The 5-year survival rate in patients who underwent curative resection (56.9%) was significantly higher than in those who underwent palliative resection (0%, p=0.000). Multivariate analysis revealed that curative resection, preoperative CA19-9, T-stage, N-stage and differentiation of histology were independently significant prognostic factors. Conclusions: Curative resection and early detection of patients with gallbladder carcinoma were the most important factors for long term survival. Radical resection improves survival for patients with localized gallbladder carcinoma and can help to access exact prognosis and treatments. 
INTRODUCTION
Gallbladder carcinoma is difficult to diagnose early without suspicion in the initial stage of occurrence. When a diagnosis is made, radical surgery often cannot be performed because of frequent invasions into important circumferential structures such as the hepatic artery or the portal vein. 1 It is known that the prognosis for advanced gallbladder cancer is poor despite aggressive treatment.
2,3
The 5-year survival rate was reported to be very poor in the past, but according to the result of recent studies, the 5-year survival rate of overall gallbladder carcinoma has improved significantly. [3] [4] [5] [6] This improvement is likely affected by not only increased early diagnosis due to the development of image technology, but also the introduction of extensive active resections such as extended cholecystectomy including lymphadenectomy, massive hepatectomy, and pancreaticoduodenectomy in addition to simple cholecystectomy. [7] [8] [9] However, the effects of these methods on long-term prognosis are not consistent, and there is no completely agreed upon opinion on the application of proper surgical methods according to progression of the tumor. 4, 10, 11 Based on the recent report that extending the surgery range is adequate in cases where residual tumor cannot be left and active surgery showed better prognosis, [7] [8] [9] 12 extended cholecystectomy, including regional lymph node dissection, and hepatectomy when hepatic invasion is suspected are recognized as the radical treatment options for standard gallbladder carcinoma.
We analyzed various surgical methods and survival rates depending on progression stages for gallbladder carcinoma patients who received surgery for the purpose of curative resection. The prognostic factors affecting surviv- 
Complication and mortality after surgery
The main complications after surgery included infection in the surgery site in 22 patients (20.8%), pneumonia and pulmonary edema in 8 patients (7.5%), and bile leakage in 7 patients (6.6%). Among the 121 patients who received surgery for the purpose of curative resection, 6
died after the surgery (5%). Of these patients, radical re- 
Cumulative survival rate by stage
The median follow-up period for the patients was 10 months (range, 2-160 months Fig. 2 ). The 1-, 2-and 3-year survival rates of the patient group without residual tumor after the surgery (curative procedure) were 90.5%, 82.8%, and 56.9%, while the survival rates of patients who had residual tumor and palliative procedure were 61.3%, 32.3%, and 0%, indicating that the patient group that received curative surgery had significantly higher survival (p=0.0003) (Fig. 3) .
Pathological characteristics and survival rates due to TNM stage (Table 4 ). The 5-year survival rates in T1a, T1b, T2, T3, and T4 stages were 100%, 91.30%, 42.0%, 14.6%, and 0%, respectively, (p=0.0032), showing statistically significant differences in survival (Fig. 4) . The 1-, 3-, and 5-year survival rates in the patient group without lymph node metastasis were 85.3%, 69.7%, and 55.0%, respectively, while the 1-, 3-, and 5-year survival rates of the patient group with N1 metastasis were 75.6%, 29.7%, and 11.9%, indicating that the survival rates of the patient group with lymph node metastasis were significantly low (p=0.045) (Fig. 5 ). Both patients with N2 lymph node metastasis died within 1 year.
Cumulative survival according to surgical method in patients with advanced gallbladder carcinoma 
Prognostic factor affecting survival rate after surgery
The factors affecting survival rates were analyzed in the 106 patients who were able to receive follow-up after the surgery. In the univariate analysis, if the age of the patient was 60 or more, the pathological differentiation of tumor, depth of tumor invasion (T stage), lymph node metastasis (N stage), arteriole invasion, residual tumor in resection margin, preoperative CA19-9 level, additional chemotherapy after surgery, and radiation treatment were the factors with significant effects. Multivariate analysis using the Cox proportional hazard model showed that curative re- Recently, however, early diagnosis has increased due to the development of diagnostic technology, and major hepatic resection, combined bile duct resection, and pancreaticoduodenectomy are being conducted with relative safely. The number of studies showing that active resection contributes to the improvement of prognosis are increasing. [7] [8] [9] 12, 17 Recently, the importance of curative resection without leaving residual tumor regardless of operation range is more emphasized. There are some reports that with liver metastasis of gallbladder carcinoma or pancreas invasion considered impossible for resection, a 5-year survival rate around 15%
can be expected if curative resection is possible through pancreaticoduodenectomy along with massive liver resection. 8, 9 This outcome is much better than the survival rates of the groups that received palliative resection.
There are a number of reports that curative resection and survival rates in the patients that received extended surgery have dramatically improved in Korea. [18] [19] [20] have independent effects. It may be that lymph node metastasis, which acts as a prognostic factor in the overall patient group, shows no effect in stage III patients because the number of patients was too small to distinguish lymph node metastasis in individual stage patients.
The gross finding, in addition to TNM classification, is known as an important prognostic factor. If the gross finding of gallbladder carcinoma is infiltrative after curative resection, it can be expected that tissue differentiation is bad, and the carcinoma is likely to be at an advanced stage. 19 Although the prognosis may differ depending on the differentiation of the cancer cell, there was a recent report that cell differentiation itself does not affect prognosis for stages over T3 with invasion exceeding the gallbladder wall. 21 In the pathologic findings investigated in our hospital, the gross findings were not described in detail and its correlation could not be found. This seems to require further study in the future.
Currently, the extent of surgical resection for gallbladder carcinoma is determined by T stage. For T1 lesions, it is known that the 5-year survival rate is higher than 90%
with only a simple cholecystectomy, and it is accepted that conducting only laparoscopic or open cholecystectomy is radical surgery for T1a lesions. In contrast, T1b lesions which invaded the muscle layer had some controversies.
Because lymph node metastasis around the hepatoduodenal ligament is found in 3-20% patients with T1b lesions, the need for lymphadenectomy is greater in order to obtain curative resection and accurately identify the stage. 22, 23 However, there have been important reports that there is no difference in survival rate between patients who received simple cholecystectomy and those that received extended cholecystectomy including lymphadenectomy, even when lymph nodes were found in the T1b lesion. 24, 25 In our study, local lymph node metastasis was diagnosed in 1 patient 
